IN THE CLAIMS : 

The following is a complete listing of the claims, reflects all changes 
currently being made thereto, and replaces all earlier versions and listings: 

1 . (currently amended): A service management apparatus in a network 
system, for managing service information of a service provided by a service apparatus and 
transferring the managed service information to an external apparatus in response to a 
request from the external apparatus, said service management apparatus comprising: 

storage means for storing service information of services executed in the 
network system; 

registration means for registering, in said storage means, service information 
of a certain service provided bv the service apparatus by means of an application program, 
in response to a request from an external apparatus that is to execute the service; 

test means for executing a proc e ss of a trial use of the service provided by 
the service apparatus, wherein, in the trial use, said test means sends data to the service by 
using an operation of the service provided by the application program, said test means 
repeatedly executing the trial use ; 

evaluation means for evaluating the quality of the service, based on a r esult 
of th e t r ial use of the service executed in response to execution of the trial use by said test 
means , and detecting a change in quality of the service between a current trial use and a 
previous trial use ; and 

renewal means for r e newing th e managed se r vice info r mation based on the 
quality e valuated by said evaluation means deleting the service information registered bv 



-3- 



said registration means from said storage means if the change detected by said evaluation 
means shows that the quality of the service does not meet a predetermined reference , 

2. (original): A service management apparatus according to claim 1, 
wherein said evaluation means evaluates the result of the trial use of the service executed 
by said test means by a predetermined evaluation function. 

3. (original): A service management apparatus according to claim 2, 
wherein said renewal means deletes the managed service information in a case the 
evaluation by the predetermined evaluation function does not meet a predetermined 
reference. 

4. (original): A service management apparatus according to claim 2, 
wherein the predetermined evaluation function evaluates the quality of the service based on 
the time required for calling the service. 

5. (original): A service management apparatus according to claim 2, 
wherein the predetermined evaluation function evaluates the quality of the service based on 
an error frequency generated by a service calling. 

6. (previously presented): A service management apparatus according to 
claim 1, wherein: 

said test means executes an access process for writing data to a storage 
service and reading data from the storage service on a trial basis; and 

-4- 



said evaluation means evaluates the quality of the storage service based on 
the result of the access process performed by said test means. 

7. (previously presented): A service management apparatus according to 
claim 1 , wherein said evaluation means detects the number of colors or recording sheets 
available in an imaging service and evaluates the quality of the service based on the 
number of colors or recording sheets available in the service. 

8. (previously presented): A service management apparatus according to 
claim 1, wherein the service apparatus comprises a printer. 

9. (currently amended): An apparatus connected to a service management 
apparatus for managing service information of a service on a network system and 
transferring the managed service information to an external apparatus in response to a 
request from the external apparatus, said apparatus comprising: 

storage means for storing service information of services executed in the 
network system: 

registration means for registering, in said storage means, service information 
of a certain service provided by an application program in a service apparatus, in response 
to a request from an external apparatus that is to execute the service; 

test means for executing a p r ocess of a trial use of a service [[of]] provided 
by means of the application program in another apparatus belonging to a same group as 
that of said apparatus, wherein, in the trial use, the service of the other apparatus is 
executed , said test means repeatedly executing the trial use ; 
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evaluation means for evaluating the quality of the service , based on a r esult 
of the t r ial us e of th e se r vice executed in response to execution of the trial use by said test 
means , and detecting change in quality of the service between a current trial use and a 
previous trial use; and 

deletion means for instructing , in a case in which the quality evaluated by 
said evaluation m e ans docs not meet a predete r min e d re f ere nce, the service management 
apparatus to delete the service information related to said apparatus if the change detected 
by said evaluation means shows that the quality of the service does not meet a 
predetermined reference and to the oth e r apparatus f r om th e s e rvice managem e nt 
apparatus . 

10. (currently amended): An apparatus connected to a service management 
apparatus for managing service information of a service provided by an application 
program on a network system and transferring the managed service information to an 
external apparatus in response to a request from the external apparatus, said apparatus 
comprising: 

test means for executing a process of the trial use of service [[of]], provided 
by the application program in another apparatus belonging to a sea same group as that of 
said apparatus, wherein in the trial use, an operation of the service of the other apparatus is 
executed , said test means repeatedly executing the trial use : 

evaluation means for evaluating the quality of the service, bas e d on a r esul t 
of the trial use of the se r vice e xecuted in response to execution of the trial use by said test 
means , and detecting change in quality of the service between a current trial use and a 
previous trial use : and 
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substitution means for instructing , in a case the quality evaluated by said 
evaluation means docs not meet a pr edetermined refe r ence, the service management 
apparatus to substitute service information of the service provided by the another apparatus 
with service information provided by said apparatus if the change detected by said 
evaluation means shows that the quality of the service does not meet a predetermined 
reference . 

1 1 . (currently amended): A service management method in a network 
system, for managing service information of a service provided by an apparatus and 
transferring the managed service information to an external apparatus in response to a 
request from the external apparatus, said service management method comprising: 

a storage step of storing, in storage, service information of services executed 
in the network system; 

a registration step of for registering, in the storage, service information of a 
certain service provided by the service apparatus by an application program, in response to 
a request from an external apparatus that is to execute the service: 

a test step of executing a proc e ss of a trial use of the service provided by 
the apparatus, wherein, in the trial use, said test means sends step includes sending data to 
the service by using an operation of the service provided by means of the application 
program, said test step also including repeatedly executing the trial use ; 

an evaluation step of evaluating the quality of the service, based on a r esult 
of the trial use of th e service executed in response to execution of the trial use in said test 
step , and detecting a change in quality of the service between a current trial use and a 
previous trial use ; and 
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a renewal step of r e n e wing the manag e d s e rvice information based on th e 
quality evaluated in said evaluation st e p deleting the service information registered in said 
registration step from the storage if the change detected in said evaluation step shows that 
the quality of the service does not meet a predetermined reference . 

12. (original): A service management method according to claim 1 1 , 
wherein said evaluation step includes evaluating the result of the trial use of the service 
executed in said test step by a predetermined evaluation function. 

13. (original): A service management method according to claim 12, 
wherein said renewal step includes deleting the managed service information in a case the 
evaluation by the predetermined evaluation function does not meet a predetermined 
reference. 

14. (original): A service management method according to claim 12, 
wherein the predetermined evaluation function evaluates the quality of the service based on 
the time required for calling the service. 

15. (original): A service management method according to claim 12, 
wherein the predetermined evaluation function evaluates the quality of the service based on 
an error frequency generated by a service calling. 



16. 

claim 11, wherein: 



(previously presented): 
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said test step includes executing an access process for writing data to a 
storage service and reading data from the storage service on a trial basis; and 

said evaluation step includes evaluating the quality of the storage service 
based on the result of the access process performed in said test step. 



17. (previously presented): A service management method according to 
claim 1 1 , wherein said evaluation step includes detecting the number of colors or recording 
sheets available in an imaging service and evaluates the quality of the imaging service 
based on the number of colors or recording sheets available in the imaging service. 

1 8. (previously presented): A service management method according to 
claim 1 1 , wherein the plurality of apparatuses includes a printer. 



19. (currently amended): A method for use in an apparatus connected to a 
service management apparatus for managing service information of a service on a network 
system and transferring the managed service information to an external apparatus in 
response to a request from the external apparatus, said method comprising: 

a storage step of storing, in storage, service information of services executed 
in the network system; 

a registration step of registering, in the storage, service information of a 
certain service provided by an application program in a service apparatus, in response to a 
request from an external apparatus that is to execute the service; 

a test step of executing a process of a trial use of a service [[of]] provided by 
means of the application program in another apparatus belonging to a same group as that of 
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the apparatus, wherein in the trial use, the service of the other apparatus is executecLsaid 
test step including repeatedly executing the trial use ; 

an evaluation step of evaluating the quality of the service , based on a r esult 
of the trial use of the se r vice executed in response to execution of the trial use in said test 
step , and detecting change in quality of the service between a current trial use and a 
previous trial use ; and 

a deletion step of instructing , in a case in which th e quality evaluated by 
said e valuation means does not meet a p r edetermined re fe r ence, the service management 
apparatus to delete the service information related to the apparatus if the change detected in 
said evaluation step shows that the quality of the service does not meet a predetermined 
reference and to th e othe r a pp aratus from the se r vice management a pp aratus. 

20. (currently amended): A method for use in an apparatus connected to a 
service management apparatus for managing service information of a service provided by 
an application program on a network system and transferring the managed service 
information to an external apparatus in response to a request from the external apparatus, 
said apparatus method comprising: 

a test step of executing a process of the trial use of a service [[of]] provided 
by the application program in another apparatus belonging to a same group as that of the 
apparatus, wherein A in the trial use, an operation of the service of the other apparatus is 
executed , said test step including repeatedly executing the trial use ; 

an evaluation step of evaluating the quality of the servic e, based on a re sult 
of the trial use o f the service e xecut e d in response to execution of the trial use in said test 
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step , and detecting change in quality of the service between a current trial use and a 
previous trial use ; and 

a substitution step of instructing , in a case the quality evaluated by said 
evaluation means does not meet a p r ed e termin e d ref er enc e , the service management 
apparatus to substitute service information of the service provided by the other apparatus 
with service information provided by the apparatus if the change detected in said 
evaluation step shows that the quality of the service does not meet a predetermined 
reference . 

2 1 . (currently amended): A computer readable storage medium storing a 
program for executing a service management method in a network system, for managing 
service information of a service provided by an apparatus and transferring the managed 
service information to an external apparatus in response to a request from the external 
apparatus, said program comprising: 

code for a storage step of storing, in storage, service information of services 
executed in the network system; 

code for a registration step of registering, in the storage, service information 
of a certain service provided by the service apparatus by an application program, in 
response to a request from an external apparatus that is to execute the service; 

code for a test step of executing a pr ocess of a trial use of the service 
provided by the apparatus, wherein, in the trial use, data are sent to the service by using an 
operation of the service provided by means of the application program, the test step also 
including repeatedly executing the trial use ; 
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code for an evaluation step of evaluating the quality of the service, based on 
a re sult of the trial us e of th e service executed in response to execution of the trial use by 
execution of said code for a test step , and detecting a change in quality of the service 
between a current trial use and a previous trial use ; and 

code for a renewal step of re n e wing the managed s er vice information based 
on the quality evaluat e d by execution of said code fo r an evaluation step deleting the 
service information registered by execution of said code for a registration step from the 
storage if the change detected by execution of said code for a evaluation step shows that the 
quality of the service does not meet a predetermined reference . 

22. - 28. (canceled). 

29. (currently amended): A computer readable storage medium storing a 
program executing a method for use in an apparatus connected to a service management 
apparatus for managing service information of a service on a network system and 
transferring the managed service information to an external apparatus in response to a 
request from the external apparatus, said program comprising: 

code for a storage step of storing, in storage, service information of services 
executed in the network system; 

code for a registration step of registering, in the storage, service information 
of a certain service provided bv an application program in a service apparatus, in response 
to a request from an external apparatus that is to execute the service; 

code for a test step of executing a pr ocess of a trial use of a service [[of]] 
provided by the application program in another apparatus belonging to a same group as that 
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of the apparatus, wherein, in the trial use, the service of the other apparatus is executed , the 
test step also including repeatedly executing the trial use ; 

code for an evaluation step of evaluating the quality of the service , bas e d on 
a r e sult of th e trial use of th e se r vice executed in response to execution of the trial use by 
said code for a test step , and detecting change in quality of the service between a current 
trial use and a previous trial use : and 

code for a deletion step of instructing , in a cas e in which the quality 
e valuated by e x e cution of said cod e fo r an evaluation step docs not m ee t a pr ed e t e rmined 
re f ere nce, the service management apparatus to delete the service information related to the 
apparatus if the change detected by execution of said code for an evaluation step shows that 
the quality of the service does not meet a predetermined reference and to the othe r 
apparatus f r om the s er vic e manag e m e nt appa r atus , 

30. (currently amended): A computer readable storage medium storing a 
program executing a method for use in a first apparatus connected to a service management 
apparatus for managing service information of a service on a network system and 
transferring the managed service information to an external apparatus in response to a 
request from the external apparatus, said program comprising: 

code for a test step of executing a process of the trial use of a service [[of]] 
provided by the application program in another apparatus belonging to a same group as that 
of the first apparatus, whereia, in the trial use, an operation of the service of the other 
apparatus is executed , the test step also including repeatedly executing the trial use ; 

code for an evaluation step of evaluating the quality of the service , bas e d on 
a r esul t of the trial us e of t he se r vic e executed in response to execution of the trial use in 
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1 

the test step , and detecting change in quality of the service between a current trial use and a 
previous trial use ; and 

code for a substitution step of instructin g, in a case in which the quality 
evaluated by said evaluation means does not meet a predetermined r efe r ence, the service 
management apparatus to substitute service information of the service provided by the 
other apparatus with service information provided by the first apparatus if the change 
detected by execution of said code for an evaluation step shows that the quality of the 
service does not meet a predetermined reference , 

3 1 . (currently amended): A computer program executing a service 
management method in a network system, for managing service information of a service 
provided by an apparatus and transferring the managed service information to an external 
apparatus in response to a request from the external apparatus, said program comprising: 

code for a storage step of storing, in storage, service information of services 
executed in the network system; 

code for a registration step of registering, in the storage, service information 
of a certain service provided by the service apparatus by an application program, in 
response to a request from an external apparatus that is to execute the service; 

code for a test step of executing a proc e ss of a trial use of the service 
provided by the apparatus, wherein, in the trial use, data are sent to the service by using an 
operation of the service provided by means of the application program, the test step also 
including repeatedly executing the trial use ; 

code for an evaluation step of evaluating the quality of the service, bas e d on 
a r esult of the trial use of the se r vice e xecuted in response to execution of the trial use by 
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said code for a test step , and detecting a change in quality of the service between a current 
trial use and a previous trial use : and 

code for a renewal step of renewing the managed s er vice information based 
on the quality e valuat e d bv execution of said code fo r an evaluation st e p deleting the 
service information registered by execution of said code for a registration step from the 
storage if the change detected by execution of said code for a evaluation step shows that the 
quality of the service does not meet a predetermined reference , 

32.-38. (canceled). 

39. (currently amended): A computer program executing a method for use 
in an apparatus connected to a service management apparatus for managing service 
information of a service on a network system and transferring the managed service 
information to an external apparatus in response to a request from the external apparatus, 
said program comprising: 

code for a storage step of storing, in storage, service information of services 
executed in the network system: 

code for a registration step of registering, in the storage, service information 
of a certain service provided by an application program in a service apparatus, in response 
to a request from an external apparatus that is to execute the service: 

code for a test step of executing a pr oc e ss of a trial use of a service [[of]] 
provided by means of the application program in another apparatus belonging to a same 
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group as that of the apparatus, wherein, in the trial use, the service of the other apparatus is 
executed , the test step also including repeatedly executing the trial use : 

code for an evaluation step of evaluating the quality of the service , based on 
a r e sult of th e trial us e of th e se r vice executed in response to execution of the trial use by 
said code for a test step , and detecting change in quality of the service between a current 
trial use and a previous trial use ; and 

code for a deletion step of instructing , in a cas e in which the quality 
e valuated by execution of said code fo r an evaluation st e p does not me e t a p r edete r min e d 
r efe r ence, the service management apparatus to delete the service information related to the 
apparatus if the change detected by execution of said code for an evaluation step shows that 
the quality of the service does not meet a predetermined reference and to the othe r 
apparatus f r om the se r vice manag e m e nt a pp aratus . 

40. (currently amended): A computer program executing a method for use 
in a first apparatus connected to a service management apparatus for managing service 
information of various services present on a network system and transferring the managed 
service information to an external apparatus in response to a request from the external 
apparatus, said program comprising: 

code for a test step of executing a pr ocess of the trial use of a service [[of]] 
provided by the application program in another apparatus belonging to a same group as that 
of the first apparatus, wherein A in the trial use, an operation of the service of the other 
apparatus is executed , the test step also including repeatedly executing the trial use : 

code for an evaluation step of evaluating the quality of the servic e, based on 
a r esult of the t r ial use of the service ex e cuted in response to execution of the trial use in 
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the test step , and detecting change in quality of the service between a current trial use and a 
previous trial use : and 

code for a substitution step of instructin g, in a cas e in which the quality 
e valuated by said e valuation means docs not meet a predetermined reference, the service 
management apparatus to substitute service information of the service provided by the 
other apparatus with service information provided by the first apparatus if the change 
detected by execution of said code for an evaluation step shows that the quality of the 
service does not meet a predetermined reference , 

41 . (previously presented): A service management apparatus according to 
claim 1, wherein said test means, in the trial use, sends a service request to the one service 
and receives a response from the one service after the service executes a predetermined 
process in the one apparatus. 

42. (previously presented): A service management apparatus according to 
claim 9, wherein said test means, in the trial use, sends a service request to the one service 
and receives a response from the one service after the service executes a predetermined 
process in the one apparatus. 

43. (previously presented): A service management apparatus according to 
claim 10, wherein said test means, in the trial use, sends a service request to the one service 
and receives a response from the one service after the service executes a predetermined 
process in the one apparatus. 
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44. (previously presented): A service management method according to 
claim 1 1, wherein said test step includes, in the trial use, sending a service request to the 
one service and receiving a response from the one service after the service executes a 
predetermined process in the one apparatus. 

45. (previously presented): A service management method according to 
claim 19, wherein said test step includes, in the trial use, sending a service request to the 
one service and receiving a response from the one service after the service executes a 
predetermined process in the one apparatus. 

46. (previously presented); A service management method according to 
claim 20, wherein said test step includes, in the trial use, sending a service request to the 
one service and receiving a response from the one service after the service executes a 
predetermined process in the one apparatus. 



47.-52. (canceled). 



REMARKS 

This application has been reviewed in light of the Office Action dated May 
15, 2006. Claims 1-21, 29-31 and 39-46 are presented for examination. Claims 1, 9-11, 
19-21, 29-31 and 39 and 40 have been amended to define still more clearly what 
Applicants regard as their invention. A substitute specification is submitted herewith in 
both a marked and a clean version; no new matter has been added. Favorable 
reconsideration is respectfully requested. 

An Information Disclosure Statement is filed herewith. 

The Patent and Trademark Office has not yet acknowledged the filing of the 
certified copy of Applicant's priority application. Such copy was filed on June 27, 2001, as 
is reflected in the PAIR system (see attached print-out). Accordingly, Applicant 
understands that his priority application will be identified as such on the face of any patent 
that may issue from this application. If this understanding is not correct, the Examiner is 
respectfully requested so to advise in his next paper. 

In the outstanding Office Action, Claims 1-6, 9, 1 1-16, 19, 21, 29, 31 and 
39 were rejected under U.S.C. § 103(a) as being obvious from U.S. Patent 6,563,796 
(Saito) in view of U.S. Patent 6,215,855 (Schneider). In addition, Claims 7 and 17 were 
rejected under Section 103(a) as being obvious from Saito in view of Schneider and U.S. 
Patent 6,621,805 (Kondylis), Claims 8 and 18, as being obvious from Saito in view of 
Schneider and U.S. Patent 5,867,495 (Elliot et al.), and Claims 10, 20, 30 and 40-46, as 
being obvious from Saito in view of Schneider and U.S. Patent 6,028,838 (Yamamura et 
al.). 

Independent Claim 1 is directed to a service management apparatus used in 
a network system, comprising a storage means, a registration means, a test means, an 



evaluation means and a renewal means. The storage means stores service information of 
services executed in the network system. The registration means registers, in the storage 
means, service information of a certain service provided by a service apparatus by an 
application program, in response to a request from an external apparatus that is to execute 
the service. The test means executes a trial use of the service provided by the service 
apparatus. In the trial use, the test means sends data to the service by using an operation of 
the service provided by the application program, and the test means repeatedly executes the 
trial use. The evaluation means evaluates the quality of the service in response to 
execution of the trial use, and detects change in quality of the service between a current 
trial use and a previous trial use. The renewal means deletes the registered service 
information from the storage means if the detected change shows that the quality of the 
service does not meet a predetermined reference. 

Applicant believes that Claim 1 is allowable over Saito, taken alone, and 
understands that the Examiner agrees. 

Schneider relates to a technique intended for use by a telecoms carrier in 
providing subscribers (for example, individual households) with digital subscriber line 
(xDSL) service. As explained in Schneider, such service makes use of the twisted pairs 
normally found in place in existing telephone system networks. Thus, it is possible to 
avoid the need to rewire the network itself while providing consumers with the desired 
xDSL service. Nonetheless, it is not a certainty that a given twisted pair will necessarily be 
in such condition as will support a given level of xDSL service (of which several different 
levels may be offered by a carrier). Accordingly, the carrier performs a test of the line pair 
using a first test unit 10 at the transmit end of the line and a second unit 30 placed at the 
receive end of the line by the technician assigned to install the desired service at a 
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subscriber's location. The first unit 10 includes a signal generator 1 1 and a memory 13 that 
stores waveform parameters for a number of test signals, which each correspond to one or 
another of the available levels of service. 

The technician causes the generator to select the waveform that corresponds 
to the level of service that is desired by the customer, and a digitizer 33 samples the 
waveform signal as it actually appears on the line at the receive end of the line (see Fig. 1) 
A waveform sampler 35 captures the digitized waveform representative of the signal 
received from the line, and supplies that digital waveform to a computer 37. The computer 
37 analyzes the digital waveform signal to calculate eigenvalues of the line transfer 
function. These values are compared with sets of stored values, each set corresponding to a 
respective level of service. More precisely, each set of stored values represents values that 
must be met for the line being tested to support the corresponding level of service. 

On the basis of this testing, therefore, the technician can be informed as to 
whether the line pair selected can be used for the service ordered by the customer, and if 
not, a different pair can be tried instead. 

Assuming for argument's sake that the transmitted test waveform should be 
considered as containing data, we nonetheless believe that the proposed combination of 
Schneider with Saito is improper. In the latter patent, the traffic in a functioning network is 
evaluated, by splitting a light beam carrying some of that traffic, thus duplicating a portion 
of the packet stream. While the original packet stream continues on its way, the duplicate 
signal is used in a simulation of conditions in the network, and from this simulation a 
determination is made as to the traffic conditions in the actual network. 

That is, in the Schneider approach, a test signal is transmitted on the line 
pair that is being considered for use, but in the Saito system, a stream of actual data is 
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duplicated and used in a simulator to produce behavior that it is hoped will mirror actual 
activity in the data network sufficiently closely to permit the drawing of a valid conclusion 
about the traffic quality in the network. We frankly do not at all see in what way these two 
patents could be combined, as proposed by the Examiner. If the network is in use to 
transmit data at the time (as in Saitd), then even if it is physically possible to transmit a 
packet stream expressly for the purpose of testing the behavior of the network and 
evaluating the quality of its current operation, that is the opposite of what Saito actually 
does in sampling packets from real data on the network and using that to run a simulation, 
from which the evaluation is then made. 

That is, Saito's idea is to obtain an evaluation from the behavior of a 
simulator that is run in parallel to the actual network, whereas Schneider transmits a test 
signal onto the actual line pair, not a simulator, and does not (and cannot) perform his test 
while the line pair is in actual use. Indeed, Schneider intends that his test is to be 
performed in advance of beginning actual use of the line pair, in order to avoid attempting 
to provide service on a line pair that is not actually capable of supporting the desired level 
of service. 

Accordingly, Applicant does not believe that the proposed combination of 
references is a proper one. Moreover, the proposed combination would not meet the terms 
of Claim 1, for the reasons set out above. Accordingly, Applicant submits that Claim 1 is 
allowable over Schneider and Saito, taken separately or in any permissible combination (if 
any). 

Moreover, in the apparatus of Claim 1 , the test means repeatedly executes 
the trial use and the evaluation means evaluates the quality of the service in response to 
execution of the trial use, and detects change in quality of the service between a current 

-22- 



trial use and a previous trial use. If the detected change shows that the quality of the 
service does not meet a predetermined reference, the renewal means deletes the registered 
service information from the storage means. Even if the proposed combination of Saito 
and Schneider is a proper one, the result of such combination would not have these 
features. For this reason, also, Claim 1 is believed to be allowable over those patents, 
taken separately or in any permissible combination. 

Independent Claim 9 is directed to an apparatus connected to the service 
management apparatus as recited in Claim 1, comprising a storage means, a registration 
means, a test means, an evaluation means and a deletion means. The storage means stores 
service information of services executed in the network system. The registration means 
registers, in the storage means, service information of a certain service provided by an 
application program in a service apparatus, in response to a request from an external 
apparatus that is to execute the service. The test means executes a trial use of a service 
provided by the application program in another apparatus belonging to a same group as that 
of the apparatus. In the trial use, the service of the other apparatus is executed, and the test 
means repeatedly executes the trial use. The evaluation means evaluates the quality of the 
service in response to execution of the trial use, and detects change in quality of the service 
between a current trial use and a previous trial use. The deletion means instructs the 
service management apparatus to delete the service information if the detected change 
shows that the quality of the service does not meet a predetermined reference. 

Thus, in the apparatus of Claim 9, the test means repeatedly executes the 
trial use and the evaluation means evaluates the quality of the service in response to 
execution of the trial use, and detects change in quality of the service between a current 
trial use and a previous trial use. If the detected change shows that the quality of the service 
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does not meet a predetermined reference, the deletion means instructs the service 
management apparatus to delete the service information. Even if the proposed 
combination of Saito and Schneider is a proper one (which Applicant strongly believes is 
not so), the result of such combination would not have these features. For this reason, 
again, Claim 9 is believed to be allowable over those patents, taken separately or in any 
permissible combination. 

Claim 10 as amended is directed to an apparatus connected to the service 
management apparatus as recited in Claim 1, comprising a test means, an evaluation means 
and a substitution means. The test means executes a trial use of a service provided by the 
application program in another apparatus belonging to a same group as that of the 
apparatus. In the trial use, an operation of the service of the other apparatus is executed, 
and the test means repeatedly executes the trial use. The evaluation means evaluates the 
quality of the service in response to execution of the trial use, and detects change in quality 
of the service between a current trial use and a previous trial use. The substitution means 
instructs the service management apparatus to substitute service information of the service 
provided by the another apparatus with service information provided by the apparatus if the 
detected change shows that the quality of the service does not meet a predetermined 
reference. 

Thus, in the apparatus of Claim 10, the test means repeatedly executes the 
trial use and the evaluation means evaluates the quality of the service in response to 
execution of the trial use, and detects change in quality of the service between a current 
trial use and a previous trial use. If the detected change shows that the quality of the 
service does not meet a predetermined reference, the substitution means instructs the 
service management apparatus to substitute service information of the service provided by 
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the another apparatus with service information provided by the apparatus. Even if the 
proposed combination of Saito and Schneider is a proper one, the result of such 
combination would not have these features. For this reason, also, Claim 10 is believed to 
be allowable over those patents, taken separately or in any permissible combination. 

Each of the other independent claims is, respectively, either a method claim, 
a computer storage medium claim, or a program claim corresponding to one or another of 
apparatus Claims 1, 9 and 10, and each is believed to be patentable for at least the same 
reasons as discussed above in connection with those respective apparatus claims. 

A review of the other art of record, including Kondylis, Elliot and 
Yamamura, has failed to reveal anything which, in Applicant's opinion, would remedy the 
deficiencies of the art discussed above, as references against the independent claims herein. 
Those claims are therefore believed patentable over the art of record. 

The other claims in this application are each dependent from one or another 
of the independent claims discussed above and are therefore believed patentable for the 
same reasons. Since each dependent claim is also deemed to define an additional aspect of 
the invention, however, the individual reconsideration of the patentability of each on its 
own merits is respectfully requested. 

In view of the foregoing amendments and remarks, Applicant respectfully 
requests favorable reconsideration and allowance of the present application. 
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Applicant's undersigned attorney may be reached in our New York Office 
by telephone at (212) 218-2100. All correspondence should continue to be directed to our 
address listed below. 



Respectfully submitted, 

Leonard P. Diana 
Attorney for Applicant 
Registration No. 29,296 
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30 Rockefeller Plaza 
New York, New York 10112-3801 
Facsimile: (212)218-2200 
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TITLE 



SERVICE MANAGEMENT APPARATUS FOR MANAGING SERVICE 
INFORMATION FOR SERVICES PRESENT IN NETWORK SYSTEM 

AND 

APPARATUS FOR INSTRUCTING SERVICE MANAGEMENT 

APPARATUS 

SERVICE MANAGEMENT APPARATUS FOR MANAGING SERVICE 
INFORMATION FOR SERVICES PRESENT IN NETWORK SYSTEM 
AND APPARATUS FOR INSTRUCTING SERVICE MANAGEMENT 

APPARATUS 



BACKGROUND OF THE INVENTION 



Field of the Invention 

[0001] The present invention relates to a network system for providing various 
services dispersed on plural apparatus, and more particularly to a directory server 
for accumulating and managing information on the various services present on 
such network system and providing the client with information on the registered 
services. 



Related Background Art 

[0002] Conventionally there is being actively developed a document processing 
system of dispersed type in which apparatuses of single function for example an 
input apparatus such as an image scanner, a digital camera or a facsimile receiver 
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and an output apparatus such as a printer or a facsimile transmitter are mutually 
connected by a network, and which is capable of providing the client with 
complex functions, obtained by combining the functions of such single- 
functioned apparatus (for example data input function, data output function, and 
input and output of data stored in a secondary storage device (network attached 
storage)). 

[0003] Also A in a_so-called multi-function product (MFP), in which the functions 
of plural single-functioned apparatuses are united in a single casing, there is also 
being actively developed a document processing system of dispersed type 
capable of realizing various complex functions by selectively combining one or 
some of such single functions with those of other apparatuses through a network. 
[0004] As a programming model for facilitating the function providing over the 
information processing apparatuses dispersed in the network, there is already well 
known a remote procedure call (RPC) or a dispersed object technology. Such 
dispersed object technology is an expansion of the object-oriented software 
model to a dispersed system, and enables, by a procedure equivalent to that of 
calling an operation of a network node from the same node, to call an operation 
of another network node. 

[0005] Also,, in document processing including document input and document 
output, the-dispersed object technology is expected to achieve flexible linking of 
plural functions. Systems based on the dispersed object technology and aiming 
also at applications other than the dispersed information processing such as pure 
calculations are being proposed, for example, in Jini A which is an application of 
Java by the Sun (Stanford University Network) and in CORBA (Common Object 
Request Broker Architecture & Specifications) by the OMG (Object Management 
Group). 

[0006] If the- the various apparatuses for document processing connected to the 
network can be controlled by the dispersed object technology, it will become 
easily possible to describe a flexible client application interchangeably combining 
various apparatus providing objects based on a predetermined interface. k-Itwill 
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also become possible to described a client application capable of dynamically 
inquiring the interface for operating an object, or dynamically downloading a stab 
object (or a proxy object), for concealing the communication with a server object 
in a remote location for providing the actual service, thereby accommodating a 
change in the control interface resulting for example from the addition of the 
apparatuses. 

[0007] In a system in which the client is dynamically bound with the dispersed 
services at the execution (dynamic binding) a thereby utilizing the services of the 
dispersed objects, there is utilized a directory server (name server, registry server, 
lookup server^ etc.) storing the information of the available services, for enabling 
the client to locate the desired service. In a system in which plural services or 
clients are dispersed, a part of the services may become temporarily unavailable 
because of a failure of the apparatus providing the service or a breakage of the 
network connecting with the service. It is therefore necessary to execute 
appropriate maintenance on the information of the services registered in such 
directory server thereby not introducing the unavailable service to the client. 
[0008] In acase where each service is shut down and deactivated in proper 
manner, the cancellation of registration may be instructed in advance to the 
directory server from such service. However, such renewal of the information of 
the directory server from the registered service is not possible in the case of a 
system crash or in acase where the-reachability through the network is lost. 
Also,, certain apparatuses such as the document processing apparatus has to must 
be prepared for a situation where the power supply is suddenly cut off by the 
user, and, also in such a_case, thoro cannot b e properly maintain e d the directory 
information based on the notice from the apparatus or the service cannot be 
properly maintained . 

[0009] Also a a dispersed object system such as the Jini based on Java adopts a 
lease models in which the client obtains the right of using various services wkh 
during a predetermined term. For example, in a service of registering the service 
information of the client in the lookup server, the utilization of such lookup 
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server is also leased for a certain term, and the registration is canceled unless the 
continuation of use is applied for before the expiration of the lease term. In order 
to accommodate such situation, the Jini system realizes the maintenance of the 
registered information in preparation for the unnotified cancellation of the 
services. 

SUMMARY OF THE INVENTION 

[0010] However, the above-described conventional technologies have been 
associated with the following drawbacks since the maintenance and renewal of 
the information registered in the directory server is based on the periodical lease 
renewal process executed by the service which registers the information. 
[0011] More specifically, en- as to each service registered in the directory server, 
the client can know that such service is functioning at such a level allowing 
recent lease renewal, but cannot know whether the function to be achieved by 
such service is proper in quality. 

[0012] Particularly in a_case where p lural services of similar kindes are 
registered for arbitrary selection, the client naturally wishes to judge a -which 
service which is best in performance or in reliability, but the conventional 
directory server has not provided the information for such judgment. 
[0013] Also a in the services provided for example by a document processing 
apparatus, the practical quality of the provided service may be affected by the-a 
dynamic state change in the apparatus, but the conventional directory server has 
not provided the client with a standard for selecting the optimum service among 
the plural services having such characteristics. Such changes in the practical 
quality of th e s e rvic e by th e due to a dynamic state change can be exemplified, 
for example in a print e r , by a color printer which is functioning as a 
monochromatic printer because of the exhaustion of the color toners or color 
inks, or by a printer designed to be capable of printing on an A3-sized sheet and 
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provided with a cassette for holding the A3 -sized sheets but lacking A3 -sized 
sheets therein. 

[0014] Also A in the conventional dispersed object system, the lease term is often 
dotermin ed- made relatively long, because the overhead cost for the renewal 
process of the lease term becomes relatively large if the lease term is determin ed 
short, se4ha^ and consequently the maintenance of the registered information 
relying solely on the lease renewal is often unable to follow the dynamic state of 
the system. 

[0015] Also,, in a conventional system of a redundant configuration in which a 
plurality of equivalent services are provided in order to improve usability, the 
client has to judge the service to be used in place for th e of a failed service and is 
therefore required to engage in a complex procedure. 

[0016] In consideration of the foregoing, a first object of the present invention is 
to provide a directory server capable of providing the client not only with the 
information of which it is notified feem-by each respective service but also the 
information indicating the level of quality of the service objectively evaluated by 
the actual trial use of the service. 

[0017] The present invention also allows one to eliminate the registration of the 
service not only in the case of expiration of the lease term but also in a_case 
where the service is canceled without notification. 

[0018] The present invention further allows , in a system including a plurality of 
equivalent services, further allows the client te-automatically to select a proxy 
service replacing a failed service, thereby enabling the client to enjoy the 
improved usability by the redundant configuration without complicating the 
process of the client. 

[0019] The present invention further realizes simple dispersion of the-loads (load 
balancing) based on the redundant configuration, thereby realizing a redundant 
configuration capable of responding to the-apractical loss in the quality of the 
provided service, for example by switching to a proxy service in response to a 
dynamic state change of the apparatus such as exhaustion of toner or paper. 
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(0020) One aspect of the present invention is a service management apparatus 
used in a network system, comprising a storage means, a registration means, a 
test means, an evaluation means and a renewal means. The storage means stores 
service information of services executed in the network system. The registration 
means registers, in the storage means, service information of a certain service 
provided by a service apparatus by an application program, in response to a 
request from an external apparatus that is to execute the service. The test means 
executes a trial use of the service provided by the service apparatus. In the trial 
use, the test means sends data to the service by using an operation of the service 
provided by the application program, and the test means repeatedly executes the 
trial use. The evaluation means evaluates the quality of the service in response to 
execution of the trial use, and detects change in quality of the service between a 
current trial use and a previous trial use. The renewal means deletes the 
registered service information from the storage means if the detected change 
shows that the quality of the service does not meet a predetermined reference. 
[00211 Another aspect of the invention is an apparatus connected to such a 
service management apparatus, comprising a storage means, a registration means, 
a test means, an evaluation means and a deletion means. The storage means 
stores service information of services executed in the network system. The 
registration means registers, in the storage means, service information of a certain 
service provided by an application program in a service apparatus, in response to 
a request from an external apparatus that is to execute the service. The test means 
executes a trial use of a service provided by the application program in another 
apparatus belonging to a same group as that of the apparatus. In the trial use, the 
service of the other apparatus is executed, and the test means repeatedly executes 
the trial use. The evaluation means evaluates the quality of the service in 
response to execution of the trial use, and detects change in quality of the service 
between a current trial use and a previous trial use. The deletion means instructs 
the service management apparatus to delete the service information if the 
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detected change shows that the quality of the service does not meet a 
predetermined reference. 

[00221 Still another aspect is an apparatus connected to such a service 
management apparatus, comprising a test means, an evaluation means and a 
substitution means. The test means executes a trial use of a service provided by 
the application program in another apparatus belonging to a same group as that of 
the apparatus. In the trial use, an operation of the service of the other apparatus is 
executed, and the test means repeatedly executes the trial use. The evaluation 
means evaluates the quality of the service in response to execution of the trial 
use, and detects change in quality of the service between a current trial use and a 
previous trial use. The substitution means instructs the service management 
apparatus to substitute service information of the service provided by the another 
apparatus with service information provided by the apparatus if the detected 
change shows that the quality of the service does not meet a predetermined 
reference. 

[00231 The method of performing the steps performed by such apparatuses, and 
software for doing so, are also aspects of the invention. 



BRIEF DESCRIPTION OF THE DRAWINGS 



[0024] Fig. 1 is a schematic view showing the network configuration in 
embodiments of the present invention; 

[0025] Fig. 2 is a block diagram showing the configuration of an image 
input/output apparatus adapted to the dispersed object environment in 
embodiments of the present invention; 

[0026] Fig. 3 is a cross-sectional view showing the configuration of a reader unit 
and a printer unit of the image input/output apparatus adapted to the dispersed 
object environment in the embodiments of the present invention; 
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[0027] Fig. 4 is a block diagram showing the configuration of a core unit of the 
image input/output apparatus adapted to the dispersed object environment in the 
embodiments of the present invention; 

[0028] Fig. 5 is a block diagram showing the job control for an image input job 
and an image output job in the embodiments of the present invention; 
[0029] Fig. 6 is a schematic view showing examples of the configuration of 
sessions in the embodiments of the present invention; 

[0030] Fig. 7 is a block diagram showing the configuration of a client computer 
in the embodiments of the present invention; 

[0031] Fig. 8 is a block diagram showing the configuration of a lookup server in 
the embodiments of the present invention; 

[0032] Figs. 9A and 9B are schematic views showing conceptually the 
configuration of a service object in first to fourth embodiments of the present 
invention; 

[0033] Fig. 10 is a schematic view showing the process flow in which a unit of 
peripheral equipment registers a service proxy object in the lookup server in the 
first to third embodiments of the present invention; 

[0034] Fig. 1 1 is a schematic view showing the process flow in which a unit of 
peripheral equipment of the first to third embodiments of the present invention 
obtains a service proxy object from the lookup server; 

[0035] Fig. 12 is a memory map showing the configuration of a management 
table in the lookup server in the embodiments of the present invention; 
[0036] Fig. 13 is a flow chart showing the sequence of a service evaluating 
process executed by the lookup server of the first embodiment of the present 
invention; 

[0037] Fig. 14 is a flow chart showing the sequence of a service registration 
renewing process executed by the lookup server of the first embodiment of the 
present invention; 
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[0038] Fig. 1 5 is a flow chart showing the sequence of a service evaluating 
process executed by the lookup server of the second embodiment of the present 
invention; 

[0039] Fig. 16 is a flow chart showing the sequence of a service evaluating 
process executed by the lookup server of the third embodiment of the present 
invention; 

[0040] Fig. 17 is a schematic view showing the software configuration of an 
image input apparatus adapted to an environment of two dispersed objects 
constituting a pair and mutually monitoring each other; 
[0041] Fig. 18 is a flow chart showing the sequence of a service evaluating 
process executed by an image input/output apparatus adapted to the dispersed 
object environment in a fourth embodiment of the present invention; 
[0042] Fig. 19 is a flow chart showing the sequence of a service evaluating 
process executed by an image input/output apparatus adapted to the dispersed 
object environment in a fifth embodiment of the present invention; 
[0043] Fig. 20 is a flow chart showing the sequence of a response process to a 
request for obtaining a service proxy object, executed by a lookup server the fifth 
embodiment of the present invention; 

[0044] Fig. 21 is a flow chart showing the sequence of a service evaluating 
process executed by an image input/output apparatus adapted to the dispersed 
object environment in a sixth embodiment of the present invention; and 
[0045] Fig. 22 is a flow chart showing the sequence of a service evaluating 
process executed by an image input/output apparatus adapted to the dispersed 
object environment in a seventh embodiment of the present invention. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 



[0046] Now the present invention will be clarified in detail by description of the 
preferred embodiments, with reference to the accompanying drawings. 
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Common configuration and function 

[0047] Prior to the description of the preferred embodiments of the present 
invention, there will be explained the configuration of the system and apparatus 
used in common in the embodiments of the present invention and the function of 
the apparatus. 

[0048] Fig. 1 shows a network system in embodiments of the present invention. 
As shown in Fig. 1, a network 1 1 is connected to two image input/output 
apparatuses 12-1 , 12-2 adapted to a dispersed object environment such as Jini of 
Java or CORBA, a client computer 13 and a lookup server computer 14. 
[0049] The dispersed object environment-adapted image input/output 
apparatuses 12-1 , 12-2 can transfer respective data through the network 1 1 . Also A 
the client computer 13 can remotely control the dispersed object environment- 
adapted image input/output apparatuses 12-1, 12-2. In the lookup server 14, there 
is registered a service proxy object, together with attribute information thereof, 
required for the remote control of the dispersed object environment-adapted 
image input/output apparatuses 12-1, 12-2 (hereinafter collectively represented as 
"12^) from the client computer 13. 

[0050] Fig. 2 shows an example of the configuration of the dispersed object 
environment-adapted image input/output apparatus 12 shown in Fig. 1. As 
shown in Fig. 2, the dispersed object environment-adapted image input/output 
apparatus 12 is provided with a reader unit 1 , a printer unit 2 and an image 
input/output control unit 3. The reader unit 1 reads the image of an original and 
outputs image data corresponding to the original image to the image input/output 
control unit 3. The printer unit 2 records, on a recording sheet, an image 
corresponding to the image data from the image input/output control unit 3. The 
image input/output control unit 3 is connected to the reader unit 1 and the printer 
unit 2, and is composed of a facsimile unit 4, a storage unit 5, a computer 
interface unit 7, a RIP (raster image processor) unit 8, an operation unit 9, a core 
unit 10^ etc.The facsimile unit 4 expands compressed image data received 
through a telephone line, transfers the expanded image data to the core unit 10, 
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and also compresses image data transferred from the core unit 10 and transmits 
the compressed image data through a telephone line. The received or transmitted 
image data can be temporarily stored in a hard disk 6 connected to the storage 
unit 5. 

[0051] The storage unit 5, connected with a hard disk 6, compresses the image 
data transferred from the core unit 10 and stores such image data in the hard disk 
6 together with an ID (identification) number for searching the image data. Also a 
the storage unit 5 searches for the compressed image data stored in the hard disk 
6 based on the code data transferred through the core unit 10, and reads and 
expands the searched compressed image data once it is found, and transfers the 
expanded image data to the core unit 10. 

[0052] The computer interface unit 7 constitutes an interface between the 
network 1 1 and the core unit 10, and executes data exchange with the client 
computer 13 and other dispersed object environment-adapted image input/output 
apparatus es) like apparatus 12. 

[0053] The RIP unit 8 develops the code data (PDL: page description language) 
transferred from the network 1 1 and representing an image into image data that 
can be recorded in the printer unit 2. 

[0054] The operation unit 9 is provided with a touch panel display and hard keys 
(not shown), and constitutes a user interface for instructing and setting operations 
to the dispersed object environment-adapted image input/output apparatus 12. 
[0055] The core unit 10 controls, as will be explained later in more details, the 
data flow among the reader unit 1, the printer unit 2, the facsimile unit 4, the 
storage unit 5, the computer interface unit 7, the RIP unit 8 and the operation unit 
9. 

[0056] Fig. 3 is a cross-sectional view showing the configuration of the reader 
unit 1 and the printer unit 2 shown in Fig. 2. An original document feeder 101 of 
the reader unit 1 feeds the originals one by one from the top onto a platen glass 
102, and discharges the original therefrom after the original reading operation. 
When an original is conveyed onto the platen glass 102, a lamp 103 is turned on 
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and the movement of a scanner unit 104 is started to execute scanning exposure 
of the original. The light reflected from the original is guided by mirrors 105. 
106, 107 and a lens 108 to a CCD (charge coupled device) 109, whereby the 
image of the scanned original is read by the CCD 109. Image data outputted 
from the CCD 109 are transferred, after predetermined processing, to the core 
unit 3 of the image input/output control unit 3. 

[0057] A laser driver 221 of the printer unit 2 drives and causes a laser emission 
unit 201 to emit a laser light corresponding to the image data from the core unit 
10 of the image input/output control unit 3. The laser light irradiates a 
photosensitive drum 202 to form thereon a latent image corresponding to sueh-the 
image information borne by the laser light. Developer is deposited by a 
developing unit 203 on the latent image on the photosensitive drum 202. A 
recording sheet is fed from a cassette 204 or 205 to a transfer unit 206 in- with a 
timing synchronized with the start of laser light irradiation and the developer 
deposited on the photosensitive drum 202 is transferred onto the recording sheet. 
[0058] The recording sheet bearing the developer is conveyed to a fixing unit 
207, in which the developer is fixed to the recording sheet by heat and pressure in 
the fixing unit 207. After passing the fixing unit 207, the recording sheet is 
discharged by discharge rollers 208 to a finisher 220, which sorts the recording 
sheets by collecting the discharged recording sheets in a bundle and staples thus 
sorted recording sheets. 

[0059] When two-side recording is selected, the recording sheet is once 
discharged to the discharge rollers 208, and is then guided to a re-feeding path 
210 by a flapper 209 and by reversing the rotating direction of the discharge 
rollers 208. The recording sheet guided to the re-feeding path 210 is fed again to 
the transfer unit 206 at the above-described timing. 

[0060] Fig. 4 shows an example of the configuration of the core unit 10 shown in 
Fig. 2. As shown in Fig. 4, the core unit 10 is composed of an interface (I/F) unit 
120, a data processing unit 121, an interface 122, a CPU (central processing unit) 
130, a memory 124 a etc. The image data from the reader unit 1 are transferred 
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through the interface 122 to the data processing unit 121, which executes image 
processing such as image rotation and magnification change, and compression 
and expansion of the image data, and is provided therein with a page memory 
(not shown) corresponding to image data of plural pages of A4/letter size. The 
image data transferred from the reader unit 1 to the data processing unit 121 are 
temporarily stored in the page memory, then compressed and transferred to the 
storage unit 5 through the interface 120. 

[0061] Also* the code data (PDL) representing an image entered through the 
computer interface unit 7 are transferred through the interface 120 to the data 
processing unit 120, then transferred to the RIP unit 8 for development into 
image data. Th e th us-developed image data are transferred to the data 
processing unit 121 for temporary storage in the aforementioned page memory 
(not shown), then compressed and transferred through the interface 120 to the 
storage unit 5. 

[0062] The image data from the facsimile unit 4 are transferred to the data 
processing unit 121 for temporary storage in the aforementioned page memory 
(not shown), then are compressed and transferred through the interface 120 to the 
storage unit 5. 

[0063] The image data from the storage unit 5 are transferred to the data 
processing unit 121, then are expanded and temporarily stored in the 
aforementioned page memory (not shown), and transferred through the interface 
unit 120 to the printer unit 2, the facsimile unit 4 and/or the computer interface 
unit 7. 

[0064] The storage unit 5 executes input and output of the image and non-image 
data through the computer interface unit 7, thereby providing an external 
apparatus with data storing function. 

[0065] The image data, after entry into the data processing unit 121 and 
temporary storage in the internal page memory (not shown) but prior to the 
transfer to the storage unit 5, may also be transferred to the printer unit 2, the 
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facsimile unit 4 or the computer interface unit 7 by the switching of an internal 
selector (not shown). 

[0066] The CPU 123 controls the above-mentioned functions according to a 
control program stored in a memory 124 and a control command transferred from 
the operation unit 9. The memory 124 is used also as a work area for the CPU 
123. 

[0067] Thus a the dispersed object environment-adapted image input/output 
apparatus 12 can execute a complex process involving functions of original 
image reading, image printing, image transmission and reception, image storage, 
data input into and output from computers (13, 14 in Fig. 1» principally by the 
core unit 10 and through the data processing unit 121 thereof and the storage unit 
5. 

[0068] In the following there will be explained, with reference to Fig. 5, the job 
control in the dispersed object environment-adapted image input/output apparatus 
12 of the present embodiment. Fig. 5 shows a logical unit of the job control. A 
unit of the job control is input and output processes for a group of image data 
containing plural pages. Thus, the controlled job is mainly classified inte-as 
either an image input job and-or an image output job. 

[0069] The4Image input jobs can be further classified krte- as either an image 
input job 411 for recording in succession the image data, read by the reader unit 
1, into the storage unit 5, an image input job 412 for recording in succession the 
image data, developed by the RIP unit 8, into the storage unit 5, an image input 
job 413 for recording in succession the image data, received by the facsimile unit 
4, into the storage unit 5, and-or an image input job 414 for recording in 
succession the image data, entered from the computer interface unit 7, into the 
storage unit 5. 

[0070] Furthermore, the dispersed object environment-adapted image 
input/output apparatus 12 of the present embodiment can provide a function of 
utilizing the storage unit 5 for the accumulation of non-image data, and the image 
input jobs 411 and 414 can also handle the-non-image data. 
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[0071] Also A the-image output jobs can be classified krte -as either an image 
output job 401 for outputting in succession the image data, read from the storage 
unit 5, to the printer unit 2, an image output unit 403 for outputting in succession 
the image data, read from the storage unit 5, to the facsimile unit 4, aed-or an 
image output job 404 for outputting in succession the image data, read from the 
storage unit 5, to the computer interface unit 7. 

[0072] Fig. 6 shows examples of a unit (hereinafter called a "session") formed 
by combining the above-mentioned plural jobs. A copy session 501 is controlled 
by a combination of the image input job 41 1 and the image output job 401 . A 
PDL print session 502 is controlled by a combination of the image input job 412 
and the image output job 401. A facsimile reception session 503 is controlled by 
a combination of the image input job 413 and the image output job 401 . A 
printer session 504 is controlled by a combination of the image input job 414 and 
the image output job 401 . A facsimile transmission session 505 is controlled by a 
combination of the image input job 41 1 and the image output job 403. A scan 
session 506 is controlled by a combination of the image input job 41 1 and the 
<■ image output job 404. A facsimile modem reception session 507 is controlled by 
a combination of the image input job 413 and the image output job 404. A 
facsimile modem transmission session 508 is controlled by a combination of the 
image input job 414 and the image output job 403 . 

[0073] A session , thus, is a control unit containing at least a one job, and a 
session may be constituted for example by the-image input job 412, fey-the-image 
output job 401, or by^a combination of the-image input job 412, the-image output 
job 401 and the-image output job 403. 

[0074] Fig. 7 shows an example of the system configuration of a host computer 
to be employed as the client computer 13 shown in Fig. 1 . The client computer 
1 3 is featured by the algorithm of the software functioning thereon, of which 
behavior will be explained later. 

[0075] Referring to Fig. 6, a host computer 2400 is provided with a CPU 2401 
for executing document processing mixedly containing graphics, images, 
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characters and tables (including table calculations) based for example on a 
document processing program stored in a program ROM contained in a ROM 
2403, and comprehensively controls various devices connected to a system bus 
2413. The program ROM contained in the ROM 2403 stores for example a 
control program for the CPU 2401 . A RAM 2402 functions as a main memory 
and a work area for the CPU 2401 . 

[0076] A keyboard controller (KBC) 2405 controls key input from a keyboard 
2409 and a pointing device (not shown). A CRT controller (CRTC) 2406 
controls the display on a CRT display 2410. 

[0077] A disk controller (DKC) 2407 controls access to an external storage 
device 241 1 such as a hard disk (HD) or a floppy disk (FD) for storing a boot 
program, various applications, font data, user files, editing files etc. A network 
interface (I/F) 2408 executes a communication control process with other host 
computers or with various input/output devices through the network 1 1 . 
[0078] The CPU 2401 executes development (rasterization) of the display 
information for example set on the RAM 2402 into outline font on the RAM, 
thereby enabling WYSIWYG (what you see is what you get) operation . A\so^ the 
CPU 2401 opens various windows based on a command designated for example 
by a mouse cursor (not shown) on the CRT 2410 and executes various data 
processings. 

[0079] Fig. 8 shows an example of the system configuration of a host computer 
employed similarly to the lookup server computer 14. The lookup server 
computer 14 can have the well—known hardware configuration of a general- 
purpose computer, and the featuring function is achieved by the algorithm of the 
software functioning thereon. For example, such software can function on the 
hardware of the dispersed object environment-adapted image input/output 
apparatus 12, and, in such case, the dispersed object environment-adapted image 
input/output apparatus 12 serves also as the lookup server 14. The behavior of 
the software will be explained later. 
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[0080] Referring to Fig. 8, a host computer 2500 is provided with a CPU 2501 
for executing processes based for example on a program stored in a program 
ROM contained in a ROM 2503, and comprehensively controls various devices 
connected to a system bus 2513. A RAM 2502 functions as a main memory and 
a work area for the CPU 2501 . A keyboard controller (KBC) 2505 controls key 
input from a keyboard 2509 and a pointing device (not shown). A CRT 
controller (CRTC) 2506 controls the display on a CRT display 2510. A disk 
controller (DKC) 2507 controls access to an external storage device 251 1 such as 
a hard disk (HD) or a floppy disk (FD) for storing a boot program, various 
applications, font data, user files, editing files etc. A network interface 2508 
executes a communication control process with other host computers or with 
various input/output devices through the network 1 1 . 

[0081] In the following there will be briefly explained the dispersed object 
system of the present embodiment. In the present embodiment, there is employed 
a dispersed object system similar to the configuration Jini based on Java. 
[0082] The memory 124 in the core unit 10 shown in Fig. 4 stores a plurality of 
service objects, each constituting a software unit for utilizing, as a service, the 
function of the apparatus realized by each session shown in Fig. 6. Such service 
objects are constituted respectively corresponding to the services provided by the 
dispersed object environment-adapted image input/output apparatus 12, such as 
the PDL printing, image printing, image scanning, facsimile transmission, 
facsimile reception, data accumulation, apparatus management, job management 
etc. 

[0083] The service object is a software configuration called an " object" in the 
known object-oriented technology, and is provided with an interface for 
providing the client with a function and a substance for realizing the function, 
requested through the interface, by the control of the apparatus. In particular, the 
service object in the present embodiment is an object in the known dispersed 
object technology, and is so constructed that the service is available by calling the 
above-mentioned interface not only from a client software provided in the local 
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memory space of the apparatus but also from a client software provided in a 
memory space of a remote external apparatus (for example the client computer 
13) through the network 1 1 . 

[0084] In the following there will now be explained the various preferred 
embodiments of the present invention. 

First embodiment 

[0085] At first there will be explained the schematic configuration of the service 
object for providing the client with the services, in first to third embodiments of 
the present invention. Figs. 9A and 9B conceptually show the configuration of a 
data accumulation service object, which is one of the service objects. 
[0086] Fig. 9 A shows a general object-oriented system in which a client software 
702 utilizes an interface 705 from the space of the memory 1 24 in the apparatus. 
[0087] A data accumulation service object 703 provides an interface 705 which 
the client uses for utilizing the storage unit 5 in the apparatus as a secondary 
storage device. The interface 705 is provided with an interface defined by a 
group of operations (operations 1, 2, 3, 4, ... ) provided by the known general file 
system, such as "open" for generating a file to be stored in the storage unit 5 or 
obtaining a descriptor for accessing to an already generated file, "close" for 
declaring the completion of access to the file, "read" for reading data from a file, 
"write" for writing data into a file, "unlink" for deleting a file^ etc. 
[0088] When each operation defined by the interface 705 is called, there is 
activated an-apparatus control software 704 providing a substance corresponding 
to the interface 705. As a result, the CPU 123 controls the storage unit 5 so as to 
realize a predetermined function corresponding to each operation. 
[0089] The foregoing describes the behavior of the general object-oriented 
system in which the client software utilizes the interface from the space of the 
internal memory 124 of the apparatus. Also, as shown in Fig. 9B, the service 
object of the dispersed object system of the present embodiment provides a 
service interface to arclient software in the memory space of a remote apparatus, 
through the dispersed linkage of a service proxy object 713, provided in the 
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memory space of another remote apparatus (for example* the client comeputer 
13) and a service mount object 723 provided in the internal memory space of the 
apparatus. 

[0090] A data accumulation service proxy object 713 provides an interface 715 
which the client uses for utilizing the storage unit 5 in the apparatus as a 
secondary storage device. The interface 715 is provided with an interface same 
as explained in the foregoing, including for example "open" for generating a file 
to be stored in the storage unit 5 or obtaining a descriptor for accessing to an 
already generated file, "close" for declaring the completion of access to the file, 
"read" for reading data from a file, "write" for writing data into a file, "unlink" for 
deleting a file* etc. 

[0091] When each operation defined by the interface 715 is called by the client 
in the memory space of the remote apparatus, there is activated a software for 
transferring such operation calling request to the apparatus through the network 
1 1 . According to such software, the CPU (for example 2401) of the remote 
apparatus encodes the identifier for identifying the requested operation and the 
data structure transferred as an argument to the request, into a byte train that can 
be transmitted through the network 1 1 . Such encoding process is called 
marshalling or serializing, and can be realizes by certain known technologies. 
[0092] Then the CPU of the remote apparatus transmits the encoded byte train to 
the apparatus 12 through the network 11. Such communication is executed by a 
protocol such as HOP of OMG (Object-oriented Management Group) or RMI of 
SUN (Stanford University Network). 

[0093] In the local memory space of the apparatus 12, a software generally 
called an object request broker 722 constantly monitors the reception of request 
data from the network 1 1 . Upon receiving the byte train of the request data from 
the network 1 1, the object request broker 722 decodes the byte train to restore the 
original object operation call and the data structure to be transferred thereto as the 
argument, thereby calling a corresponding operation of the service mount object 
723. Thus, there is activated a control software providing the mount 
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corresponding to the interface 725. As a result, the CCPU 123 control the storage 
unit 5 thereby realizing the predetermined function corresponding to each 
operation. 

[0094] In the foregoing description, the client software 712 need not be 
programmed in consideration of a fact that the service mount object 723 realizing 
the service of the apparatus 12 exists in another memory space present across the 
network 11. Stated differently, since the encoding process for the operation call 
and the communication process through the network are concealed in the service 
proxy object 713, the client software 712 can easily utilize the service in the same 
manner as the service object is present in its own memory space. Such 
equivalence of the network to the programmer of the client software 712 is one of 
the important advantages of the dispersed object environment. 
[0095] Also A the encoding and communication process executed by the service 
proxy object 713 in the foregoing description is based on a predetermined 
encoding algorithm and a predetermined communication protocol. Stated 
differently, these processes can be strictly defined, independently frem-of the 
interface* which is variable depending on each service object. More specifically, 
it is possible te mechanically to g enerate the program of the service proxy object 
713 by means of a compiler provided by the dispersed object environment 
(generally called an "IDL compiler^) by reading a description strictly defining the 
interface of the service as data and executing interpretation and conversion 
processes. Another important advantage of the dispersed object environment is 
that the programmer constructing the system can easily obtain the program of the 
service proxy object 713, utilizing the IDL (integrated data oriented language) as 
a tool. 

[0096] In the following, there will be explained the function of a system 
consisting of the client computer 13, the lookup server 14 and the dispersed 
object environment-adapted image input/output apparatus 12, with emphasis on 
the function of the lookup server 14. 
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[0097] Fig. 10 shows the process of uploading the service proxy object from the 
dispersed object environment-adapted image input/output apparatus 12 of a unit 
of peripheral equipment to the lookup server 14. At first, the dispersed object 
environment-adapted image input/output apparatus 12, at the timing of 
connection to the network 1 1 , emits a broadcast packet inquiring whether the 
lookup server 14 is present to the network 1 1 (step SOI). 
[0098] Receiving the broadcast packet, the lookup server 14 informs the 
presence thereof to the dispersed object environment-adapted image input/output 
apparatus 12 (step S02). 

[0099] Then the dispersed object environment-adapted image input/output 
apparatus 12 registers a driver 617 in the discovered lookup server 14. More 
specifically, the dispersed object environment-adapted image input/output 
apparatuses 12-1,12-2 connected to the network 1 1 respectively register the 
service proxy objects 617-1, 617-2 in the lookup server 14 (step S03). 
[0100] In the lookup server 14, the registered service proxy object is managed 
together with attribute information such as the date of registration, service name 
(name of peripheral equipment), service specifications (service content), service 
location etc. a as shown in Fig. 12. For the kinds of t The various types of 
registered attribute information , th e r e is defin e d a follow the standard scheme 
established by the Jini community for each service category such as printer or 
storage. Also,, independent information specific to the service may also be 
registered as an attribute in the lookup server 14. The lookup server 14 is so 
constructed as to reply the attributes of the registered service in response to the 
inquiry from the client software. 

[0101] Fig. 1 1 shows a process of downloading a service proxy object from the 
lookup server 14 to the client computer 13. In a_case the where client computer 
13 utilizes the dispersed object environment-adapted image input/output 
apparatus 12, the client computer 13 at first checks the service proxy objects 
present in the lookup server 14 corresponding to the services (step SI). Then the 
client computer 13 downloads a desired service proxy object from the lookup 
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server 14 (step S2), and communicates with the dispersed object environment- 
adapted image input/output apparatus 12 A providing the desired service (step S3). 
[0102] More specifically, in the case of a request such as "receiving a print 
service" or "receiving a scanning service", the client computer 13 confirms the 
registered services by looking at a management table 1 801 of the lookup server 
14 as shown in Fig. 12 and downloads the desired service from the lookup server 
14. 

[0103] The dispersed object system of the present embodiment adopts a model in 
which the use right of a service is leased to the client for a predetermined term. 
More specifically, the dispersed object environment-adapted image input/output 
apparatus 12 registers its presence in the lookup server 14 utilizing the service 
thereof, and an effective term is defined also on such registration. The 
registration expires after a certain period unless the registration is periodically 
repeated, and the mechanism of such expiration allows one to avoid the drawback 
that the ineffective, information might otherwise continues to be registered in the 
lookup server 14 in a_case where the server constituting the client thereof loses its 
function^ for example , due to by-a failure in the system. 

[0104] Fig. 13 is a flow chart showing a service evaluating process executed by 
the CPU 2501 of the lookup server 14 in the first embodiment of the present 
invention. The CPU 2501 evaluates the registered information by periodically 
repeating the service evaluating process, utilizing a timer process based on a 
timer (not shown). 

[0105] For the purpose of simplicity, the lookup server 14 of the present 
embodiment is assumed as -to be a lookup server exclusively registering the 
information of a storage service for providing the client with a temporary 
secondary storage function. The process of the present flow chart is executed 
parallel to other processes of the lookup server, by a time-shared process of the 
CPU 2501 of the lookup server 14. The process of the present flow chart is 
executed, in the lookup server 14, as a pseudo^-client utilizing the lookup server 
14 itself and the services registered therein. 
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[0106] When the service evaluating process is started, a st e p SM selects a 
service is selected (step SI I) from the list of the services registered in the 
management table 1801 as shown in Fig. 12. 

[0107] The present service evaluating process is terminated if in the a-next step 
SI 2 identifi e s it is identified that no service is registered in the management table 
1801 or that all the registered services have been evaluated. Otherwise, a-in step 
SI 3 obtains the service proxy object of the selected registered service is obtained . 
The service proxy object is downloaded in the same manner as in the process of 
the ordinary client, as explained in relation to Fig. 1 1 . 

[0108] Then, in a-step S14 A obtains the current time is obtained from a timer (not 
shown) to start the measurement of the time required for the process , and in 7 
Th e n a step SIS^ calls an "open" operation is called from the interface 715 of the 
service proxy object 713 shown in Fig. 9B in the same manner as executed by the 
ordinary client, thereby opening a file. Then a In step S16 call s a "write" 
operation of the service proxy object 713 is called and writes test data, prepared 
in advance, is written in the file. A-In the next step (SI 7}^ eaHs-a "read" operation 
of the service proxy object 713 is called, and reads-the data written into the file in 
the preceding step S16 is read . Then ina step S18 calls a "close" operation of the 
service proxy object 713 is called , thereby closing the file. -Then in a-step S19 
obtains the current time is obtained from the aforementioned timer (not shown), 
and obtains the time required for the serial process is ascertained from the 
difference between the time obtained in the-step S14 and the current time. A-In 
step S20 there is addeds, to the management table 1801 shown in Fig. 12, the 
required time (hereinafter represented as response time) obtained in the-preceding 
step S19 as one of the registered attributes for the contemplated service. 
[0109] The sequence then returns to the-step SI 1 for repeating the above- 
described process for each of all the registered services. 

[0110] The response time, obtained as the result of evaluation and added as the 
attribute information to the management table 1 801 in the course of the service 
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evaluating process can be replied, similarly to other attributes in the management 
table 1801, in response to the inquiry from the client. 
[0111] In the present, first embodiment, as explained in the foregoing, the 
lookup server 14 tries, as a client, each of the services registered therein and can 
transmits the information of the response time to the client. As a result, based on 
the response time information,_the client can estimate the performance of such 
service and that of the network 1 1 for r e aching such service and can thus select 
the optimum service based on the objective evaluation by the lookup server 14. 
[0112] The management table 1 801 may contain not only the recent response 
time but also the history of the p ast several times A or the combination of a best 
value and a worst value. A\so^ the response time information may be suitably 
normalized to provide the client with an index of the service performance ranked 
for example as A, B, C, 

[0113] The lookup server 14 in the first embodiment of the present invention 
executes, in addition to the trial and evaluation of the service by the service 
evaluating process shown in Fig. 13 and the process of replying the result of 
evaluation to the client, a renewal process for the registered information based on 
the result of evaluation. 

[0114] Fig. 14 is a flow chart showing the procedure of a service registration 
renewal process executed by the CPU 2501 of the lookup server 14 in the first 
embodiment of the present invention. The CPU 2501 renews the registered 
information by periodically repeating the service registration renewal process, 
based on a timer process utilizing a timer (not shown). The process of the present 
flow chart is executed in parallel te- with other processes of the lookup server by a 
time-shared process of the CPU 2501 of the lookup server 14. 
[0115] When the service registration renewal process is started, a stop S21 
s e l e cts a service is selected from the list of the services registered in the 
management table 1801 as shown in Fig. 12 (step S21) . 

[0116] The present service registration renewal process is terminated in a_case in 
which, in the a nex^step S22 , it is identified id e ntifi e s that no service is registered 
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in the management table 1 801 or that all the registered services have been 
renewed. Otherwise, ain step S23 A roads the registration time attribute (time of 
latest lease) of the service is read from the management table 1 801 . A next In 
step S24 . a discrimination is made as to discriminat e s whether the difference 
between the current time and the registration time exceeds the lease term, and, ift 
not, the sequence proceeds to a step S25, but , if th e l e as e t e rm is e xc ee d e d, th e 
sequenc e proc ee ds otherwise, to a step S27. 

[0117] AIn step S25 there is reads, from the management table 1801, the 
response time attribute of the service obtained by the recent service evaluating 
process , and in? — A step S26 compares t he obtained response time is compared 
with a predetermined reference, and, if the performance is equal to or higher than 
the reference, the sequence returns to the-step S21 to repeat the foregoing process 
to all the registered services. If the performance is less than the reference, the 
sequence proceeds to a step S27. 

[0118] In A step S27 d e let e s the registration of the service is deleted from the 
management table 1 801 . Thereafter the sequence returns to Ihe-step S21 to repeat 
the foregoing process te -for all of the registered services. 

[0119] In the present first embodiment, as explained in the foregoing, the lookup 
server 14 tries, as a client, each of the services registered therein and forcedly 
deletes the registration of the service in a_case where the evaluation based on the 
response time information does not meet a certain standard. In this manner the 
lookup server 14 can make an effort to guarantee the quality in performance of 
the registered service. As a result, the client can select an appropriate service, 
expecting that the services registered in the lookup server 14 are of higher quality 
in-on average, in comparison with the services registered in another lookup server 
that is not executing such process. 

Second embodiment 

[0120] Fig. 15 is a flow chart showing the sequence of a service evaluating 
process executed by the CPU 2501 of the lookup server 14 in a second 
embodiment of the present invention. The CPU 2501 renews the registered 
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information by periodically repeating the service evaluating process, utilizing a 
timer process based on a timer (not shown). 

[0121] For the purpose of simplicity, the lookup server 14 of the present 
embodiment is assumed a&- to be a lookup server exclusively registering the 
information of a storage service for providing the client with a temporary 
secondary storage function. The process of the present flow chart is executed on 
parallel te -with other processes of the lookup server, by means of a time-shared 
process of the CPU 2501 of the lookup server 14. The process of the present 
flow chart is executed, in the lookup server 14, as a pseudo^-client utilizing the 
lookup server 14 itself and the services registered therein. 
[0122] When the service evaluating process is started, a stop S3 1 s e l e cts a 
service is selected from the list of the services registered in the management table 
1801 as shown in Fig. 12 9step S31) . The present service evaluating process is 
terminated if a -in the next step S32 identifi e s it is identified that no service is 
registered in the management table 1801 or that all the registered services have 
been evaluated. Otherwise, a irr step S33 there is obtained obtain s the service 
proxy object 713 of the selected registered service. The service proxy object 713 
is downloaded in the same manner as in the process of the ordinary client. 
[0123] Then ain step S34 ealis-an "open" operation is called from the interface 
715 of the service proxy object 713 in the same manner as executed by the 
ordinary client, thereby opening a file. Then a in_step S35 c a l l s a "write" 
operation of the service proxy object 713 is called and writ e s test data, prepared 
in advance, is written in the file. Ain the next step S36 calls a "read" operation of 
the service proxy object 713 is called, and reads-the data written into the file in 
the preceding step S35 is read . Then ain step S37 calls a "close" operation of the 
service proxy object 713 is called , thereby closing the file. 
[0124] Then ain step S38 compares the data written in the-step S35 is compared 
with the data read in the-step S36, and, if there is a difference therebetween, that 
fact is identified as an error is id e ntifi e d A and an increment is made on a count 
indicating the level of abnormality (hereinafter r e pres e nt e d as termed an 
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"abnormality county) in an internal counter (not shown). Also a in a^case where 
the result of operation called in each of the foregoing steps indicates an abnormal 
result such as "busy", the number of such abnormal result is added to the 
aforementioned abnormal count. If all the steps are completed in the normal 
manner, on the other hand, an increment is made on a count indicating the level 
of normality (hereinafter repr e s e nt e d as termed a " normality counfl) in an 
internal counter (not shown). 

[0125] The sequence then returns to the-step S31 fe^to repeating the above- 
described process for each of all the registered services. 

[0126] The values of the aforementioned abnormality count and normality count, 
obtained as the result of evaluation and added as the attribute information to the 
management table 1 801 in the course of the service evaluating process, can be 
providedfeplied, similarly to other attributes in the management table 1801, in 
response to the inquiry from the client. 

[0127] In the present embodiment, the presence of error is discriminated by 
limiting the service to storage and executing an access test to the file, but, in more 
general manner, the presence of error(s) may be discriminated by calling an 
operation for executing a "self test" operation or the like provided in all the 
services. 

[0128] In the present second embodiment, as explained in the foregoing, the 
lookup server 14 tries, as a client, each of the services registered therein and can 
transmits the information on the presence or absence of error to the client. As a 
result, based on such error information, the client can estimate the reliability of 
such service and that of the network 1 1 for reaching such service and can thus 
select the optimum service based on the objective evaluation by the lookup server 
14. 

[0129] It is also possible to execute maintenance of the registered information 
based on the reliability of the service, by combining the lookup server 14 of the 
present embodiment with a service registration renewal process similar to that 
shown in Fig. 14. In such configuration of the present embodiment, the lookup 
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server 14 tries, as a client, each of the services registered therein and forcedly 
deletes the registration of the service in acase where the evaluation based on the 
presence or absence of the error does not meet a certain standard. In this manner 
the lookup server 14 can make an effort to guarantee the quality in reliability of 
the registered service. As a result, the client can select an appropriate service, 
expecting that the services registered in the lookup server 14 are of higher quality 
in-on average, in comparison with the services registered in another lookup server 
that is not executing such process. 

Third embodiment 

[0130] Fig. 16 is a flow chart showing the sequence of a service evaluating 
process executed by the CPU 2501 of the lookup server 14 in a third embodiment 
of the present invention. The CPU 2501 renews the registered information by 
periodically repeating the service evaluating process, utilizing a timer process 
based on a timer (not shown). 

[0131] For the purpose of simplicity, the lookup server 14 of the present 
embodiment is assumed as a lookup server exclusively registering the 
information of a printiing service. The process of the present flow chart is 
executed in parallel t e with other processes of the lookup server, by a time-shared 
process of the CPU 2501 of the lookup server 14. The process of the present 
flow chart is executed, in the lookup server 14, as a pseudor-client utilizing the 
lookup server 14 itself and the services registered therein. 
[0132] When the service evaluating process is started, a service is selected in 
step S41 s e l e cts a s e rvic e from the list of the services registered in the 
management table 1801 as shown in Fig. 12. The present service evaluating 
process is terminated if a in the next step S42 it is identified identifies that no 
service is registered in the management table 1801 or that all the registered 
services have been evaluated. Otherwise, ain step S43 there is obtained obtains 
the service proxy object 713 of the selected registered service. The service proxy 
object 71 3 is downloaded in the same manner as in the process of the ordinary 
client. 
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[0133] Then ain step S44 calls a state obtaining operation is called from the 
interface 715 of the service proxy object 713 in the same manner as executed by 
the ordinary client, thereby obtaining the-dynamic state information of the printer 
unit 2. Then ain step S45 evaluat e s the state information obtained in the 
preceding step S44 is evaluated according to a predetermined algorithm. This 
algorithm is defined by an evaluating function of a wide sense, for example 
providing a significant negative point for example if the color toners or inks are 
exhausted in a color printer, and a negative point for example if a large-sized 
printing sheet is exhausted in a large-sized printer. 

[0134] Then ain step S46 there is addeds, to the management table 1 801 , the 
results of evaluation (for example the negative point) as an attribute of the 
service. The-sStep S46 may include appropriate reforming the latesst state 
information of the apparatus obtained in the-step S44 and add ing such 
information as one of the registered attributes of the service to the management 
table 1801. The sequence then returns to the-step S41 for repeating the above- 
described process for each of all the registered services. 
[0135] The result of the above-described evaluation, added as the attribute 
information to the management table 1801 in the course of the service evaluating 
process, can be ropli e d provided , similarly to other attributes in the management 
table 1801, in response to the inquiry from the client. 
[0136] In the present third embodiment, as explained in the foregoing, the 
lookup server 14 tries, as a client, each of the services registered therein and can 
transmits the evaluation based on the dynamic state (and dynamic state 
information itself) to the client. As a result, the client can know the important 
state information ef relating to the service and the evaluation thereof prior to the 
selection of a service and the downloading of the proxy object thereof, and can 
thus select the optimum service. 

[0137] It is also possible to execute maintenance of the registered information 
based on the reliability of the service, by combining the lookup server 14 of the 
present embodiment with a service registration renewal process similar to that 
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shown in Fig. 14. In such configuration of the present embodiment, the lookup 
server 14 tries, as a client, each of the services registered therein and forcedly 
deletes the registration of the service in a_case where the evaluation based on the 
reliability does not meet a certain standard. In this manner the lookup server 14 
can make an effort to guarantee the quality of the registered service, based on the 
dynamic state thereof. As a result, the client can select an appropriate service, 
expecting that the services registered in the lookup server 14 are of higher quality 
in-on average, in comparison with the services registered in another lookup server 
that is not executing such process. 

Fourth embodiment 

[0138] Fig. 17 schematically shows a software configuration in fourth to seventh 
embodiments of the present invention to be explained in the following, wherein 
the dispersed object environment-adapted image input/output apparatuses 12-1 
and 12-2 connected to the network 1 1 constitute a pair in which each functions as 
the client of the services of the other and tryies such services of the other. In Fig. 
17, components equivalent to those in Figs. 9A and 9B are represented by 
corresponding numbers. 

[0139] As shown in Fig. 17, the dispersed object environment-adapted image 
input/output apparatuses 12-1, 12-2 have similar software configurations in 
which the object request broker 722 of either apparatus is connected with the 
service proxy object 71 3 of the other apparatus through the network 1 1 . 
[0140] Fig. 1 8 is a flow chart showing the sequence of a service evaluating 
process, executed by each of the CPU ! s 123 of the dispersed object environment- 
adapted image input/output apparatuses 12-1, 12-2 of the fourth embodiment of 
the present invention, on the services of the other. The CPU 123 evaluates the 
quality of the service of the other apparatus by periodically repeating the present 
service evaluating process by a timer process based on a timer (not shown). 
[0141] For the purpose of simplicity, the present embodiment deals, among the 
services provided by the dispersed object environment-adapted image 
input/output apparatuses 12, with the storage service of providing the client with 
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the temporary secondary storage function. The process of the present flow chart 
is executed, by a time-shared process of the CPU 123 of the dispersed object 
environment-adapted image input/output apparatus 12, hrparallel to with other 
processes required in the apparatus. The process of the present flow chart is 
executed as a pseudo^-client in the dispersed object environment-adapted image 
input/output apparatus 12, utilizing the services of the other image input/output 
apparatus 12. 

[0142] When the service evaluating process is started, ina step S5 1 there is 
obtained obtains the service proxy object 713 of the other from the lookup server 
14. The service proxy object 713 is downloaded in the same manner as in the 
process of the ordinary client. 

[0143] Then ain step S53 calls a "write" operation of the service proxy object 
713 is called, and writ e s test data, prepared in advance, is written in the file. Ain 
the next step S54 calls a "read" operation of the service proxy object 713 is 
called, and reads-the data written into the file in the preceding step S53 is read . 
Then ain step S55 calls a "close" operation of the service proxy object is called , 
thereby closing the file. 

[0144] Then ain step S56 compar e s the data written into the file in the foregoing 
step S53 is compared with the data read in tfee-step S54, and, if there is a 
difference therebetween, the sequence proceeds to a step S57. Also A in a_case 
where the result of operation in each of the foregoing steps indicates an abnormal 
value such as "busy" or expiration of response time, the sequence proceeds to a 
step S57. On the other hand, if all the steps are completed in normal manner, a 
then in step S56 terminat e s the present service evaluating process is terminated . 
[0145] A-In step S57 calls a forced service registration deletin-g process of the 
lookup server 14 is called, so as to delete the registration of the service of the 
other, on which the abnormality is observed, from the lookup server 14. The 
present service evaluating process is thereafter terminated. 
[0146] In the present embodiment, the presence of an error is discriminated by 
limiting the service to storage 5 and executing an access test of access to the file, 
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but, in more general manner, the presence of error may be discriminated by 
calling an operation for executing a "self test" operation or the like provided in all 
the services. 

[0147] In the present fourth embodiment, as explained in the foregoing, each of 
the plural dispersed object environment-adapted image input/output apparatuses 
12 mutually tries the services of the other and, in the case of the detection of an 
abnormality, the deletion of the registration of the abnormal service can be 
promptly notified instructed to the lookup server 14. It is rendered possible to 
shorten the time of continued registration of an ineffective service in the lookup 
server 14 and to reduce the danger that the client trios th e utilization may try to 
utilizeef an ineffective service. 

Fifth embodiment 

[0148] Fig. 19 is a flow chart showing the sequence of a service evaluating 
process in a fifth embodiment of the present invention, executed respectively by 
each of the CPU^s 123 of the dispersed object environment-adapted image 
input/output apparatuses 12, on the service of the other of paired apparatuses. 
The CPU 123 evaluates the quality of the service of the other apparatus by 
periodically repeating the present service evaluating process by a timer process 
based on a timer (not shown). 

[0149] For the purpose of simplicity, the present embodiment deals, among the 
services provided by the dispersed object environment-adapted image 
input/output apparatuses 12, with the storage service of providing the client with 
the temporary secondary storage function. The process of the present flow chart 
is executed, by a time-shared process of the CPU 123 of the dispersed object 
environment-adapted image input/output apparatus 12, in parallel te with other 
processes required in the apparatus. The process of the present flow chart is 
executed as a pseudo^client in the dispersed object environment-adapted image 
input/output apparatus 12, utilizing the services of the other image input/output 
apparatus 12. 
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[0150] When the service evaluating process is started, ain step S61 obtains the 
service proxy object 71 3 of the other is obtained from the lookup server 14. The 
service proxy object 713 is downloaded in the same manner as in the process of 
the ordinary client. Then ain step S62 calls an "open" operation is called from the 
interface of the service proxy object 713 in the same manner as executed by the 
ordinary client, thereby opening a file. 

[0151] Then ain step S63 calls a "write" operation of the service proxy object 
713 is called, and writes test data, prepared in advance, is written in the file. Ain 
the next step S64 is called eafe-a "read" operation of the service proxy object 713 
and roads the data written into the file in the preceding step S63 is read . Then ain 
step S65 eaHs- is called a "close" operation of the service proxy object 713, 
thereby closing the file. Then ain step S66 compares a comparison is made 
of the data written into the file in the foregoing step S63 with the data read in the 
step S64, and, if there is a difference therebetween, the sequence proceeds to a 
step S67. Also A in a^case where the result of operation in each of the foregoing 
steps indicates an abnormal value such as "busy" or expiration of response time, 
the sequence proceeds to a step S67. 

[0152] On the other hand, if all the steps are completed in normal manner, athen 
in step S66 torminat es-the present service evaluating process is terminated . 
[0153] Ain step S67 calls a service transfer instructing process of the lookup 
server 14 is called so as to introduce a service provided by the ewn-apparatus 
itself as a proxy for the service of the other, in which the abnormality is observed, 
and the present service evaluating process is thereafter terminated. 
[0154] When the above-mentioned service transfer instructing operation is 
called, the lookup server 14 sets the identification information of the designated 
transfer service, as a substitute attribute in the record of the corresponding service 
in the management table 1801 shown in Fig. 12. 

[0155] In the present embodiment, the presence of an error is discriminated by 
limiting the service to the storage unit 5 and executing an access test of access to 
the file, but, in more general manner, the presence of error may be discriminated 
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by calling an operation for executing a "self test" operation or the like provided in 
all the services. 

[0156] Fig. 20 is a flow chart showing the sequence of a response process to a 
request for obtaining the service proxy object, to be executed by the CPU 2501 of 
the lookup server 14 in the fifth embodiment of the present invention, at the 
reception from the client of a request for downloading of the service proxy object 
713. 

[0157] At first, ain step S71 a searches is made , in the management table 1801 
shown in Fig. 12, for a record corresponding to the service designated by the 
client. IntheA next step S72 it is discriminateds whether a substitute attribute is 
set in the searched record, and, if not, the sequence proceeds to a step S73, but, if 
set, the sequence proceeds to a step S74. 

[0158] Ain step S73 transmits the service proxy object of the designated service 
is transmitted t o the client. Ain step S74 there is transmitteds, to the client, the 
service proxy object of a substitute service designated by the identification 
information set in the substitute attribute. 

[0159] In the present fifth embodiment, as explained in the foregoing, each of 
the plural dispersed object environment-adapted image input/output apparatuses 
12 mutually tries the services of the other and, in case of the detection of an 
abnormality, the lookup server 14 can be promptly se-instructed as-to transfer the 
request of the client for an abnormal service to the service of the normal side. It 
is thus rendered possible to shorten the time of continued registration of an 
ineffective service in the lookup server 14 and thus to reduce the danger that the 
client tries -may try to utilize an ineffective service. Also A the client wishing to 
utilize the ineffective service is automatically given an equivalent substitute 
service, whereby the usability of such service can be improved. 

Sixth embodiment 

[0160] Fig. 21 is a flow chart showing the sequence of a service evaluating 
process in a sixth embodiment of the present invention, executed respectively by 
each of the CPU ! s 123 of the dispersed object environment-adapted image 
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input/output apparatuses 12, on the service of the other of paired apparatuses. 
The CPU 123 evaluates the quality of the service of the other apparatus by 
periodically repeating the present service evaluating process by a timer process 
based on a timer (not shown). 

[0161] For the purpose of simplicity, the present embodiment deals, among the 
services provided by the dispersed object environment-adapted image 
input/output apparatuses 12, with the storage service of providing the client with 
the temporary secondary storage function. The process of the present flow chart 
is executed, by a time-shared process of the CPU 123 of the dispersed object 
environment-adapted image input/output apparatus 12, in parallel te with other 
processes required in the apparatus. The process of the present flow chart is 
executed as a pseudo--client in the dispersed object environment-adapted image 
input/output apparatus 12, utilizing the services of the other image input/output 
apparatus 12. 

[0162] When the service evaluating process is started, ain step S81 obtains the 
service proxy object 713 of the other is obtained from the lookup server 14. The 
service proxy object 713 is downloaded in the same manner as in the process of 
the ordinary client. Then ain step S82 obtains the current time is obtained from a 
timer (not shown) a thereby starting to measure the time required for the following 
process. Then ain step S83 is_calleds an "open" operation from the interface 715 
of the service proxy object 713 in the same manner as executed by the ordinary 
client, thereby opening a file. 

[0163] Then ain step S84 calls a "write" operation of the service proxy object 
713 is called, and writ e s test data, prepared in advance, is written in the file. Ain 
the next step S85 iscalleds a "read" operation of the service proxy object 713,, 
and roads the data written into the file in the preceding step S84 is read . Then ain 
step S86 is_calleds a "close" operation of the service proxy object 713, thereby 
closing the file. 

[0164] Then ina step S87 is_obtaineds the current time from the aforementioned 
timer (not shown),, and obtains the time required for the process is obtained, 
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based on the difference from the time obtained in the-step S82. Then ain step S88 
is compareds such required time with a predetermined reference time, thereby 
discriminating whether predetermined performance is achieved. If the desired 
level of performance is achieved, the present service evaluating process is 
terminated. 

[0165] If the predetermined performance is not achieved, the sequence proceeds 
to a step S89, wh ere there is called ich calls a service transfer instructing 
operation in order to introduce, to the client, a service provided by itself the own 
apparatus as a substitute for the service of the other, which is not achieving the 
predetermined performance, whereupon the present service evaluating process is 
terminated. 

[0166] When the above-mentioned service transfer instructing operation is 
called, the lookup server 14 sets the identification information of the designated 
transfer service, as a substitute attribute in the record of the corresponding service 
in the management table 1 801 shown in Fig. 12. 

[0167] As in the foregoing sixth embodiment, the CPU 2501 of the lookup server 
14 of the present embodiment executes a response process for the substitute 
object obtaining request as shown in Fig. 20, upon receiving the request for 
downloading the service proxy object from the client shown in Fig. 20. 
[0168] In the present sixth embodiment, as explained in the foregoing, each of 
the paired dispersed object environment-adapted image input/output apparatuses 
12 mutually tries the services of the other and, in case of the detection of a loss in 
the service performance of the other, the lookup server 14 can be promptly so 
instructed as to transfer the request of the client for a service of the other to a 
service of the own side. In acase where such loss in the performance indicates 
an abnormality in the service of the other, there can be obtained advantages 
similar to those in the fifth embodiment. Also a in a_case where such loss in the 
performance is a normal b e havior occurrence resulting from the concentration of 
loads, the request for the service of the other which is under a highly loaded 
situation can be shifted to the service of the first apparatus itself own sid e 
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whereby the loads can be dispersed between the paired apparatuses and a very 
simple load balancing can be realized in a simple manner. In the latter situation, 
the service of the other sooner or later renews the registration in the lookup server 
14 prior to the expiration of the lease term, whereupon cancel e d is the setting for 
transfer to the substitute service is canceled . 

[0169] The performance of the service of the other apparatus may be evaluated 
not only by the latest response time but also by the history of the p ast several 
results, or by the average thereof, or by the best and worst values. 

Seventh embodiment 

[0170] Fig. 22 is a flow chart showing the sequence of a service evaluating 
process in a seventh embodiment of the present invention, executed respectively 
by each of the CPU ! s 123 of the dispersed object environment-adapted image 
input/output apparatuses 12, on the service of the other of paired apparatuses. 
The CPU 123 evaluates the quality of the service of the other apparatus by 
periodically repeating the present service evaluating process by a timer process 
based on a timer (not shown). 

[0171] For the purpose of simplicity, the present embodiment deals, among the 
services provided by the dispersed object environment-adapted image 
input/output apparatuses 12, with the printing service of providing the client with 
the printing function. The process of the present flow chart is executed, by a 
time-shared process of the CPU 123 of the dispersed object environment-adapted 
image input/output apparatus 12, in parallel to with other processes required in the 
apparatus. The process of the present flow chart is executed as a pseudor-client 
in the dispersed object environment-adapted image input/output apparatus 12, 
utilizing the services of the other image input/output apparatus 12. 
[0172] When the service evaluating process is started, am step S91 obtains the 
service proxy object 713 of the other is obtained from the lookup server 14. The 
service proxy object 713 is downloaded in the same manner as in the process of 
the ordinary client. 
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[0173] Then ain step S92 iscalleds a state obtaining operation from the interface 
715 of the service proxy object 713, thereby obtaining the dynamic state 
information of the printer. In Th e n a step S93 is_evaluateds the state information 
obtained in the preceding step S92, based on a predetermined algorithm. Such 
algorithm can be defined by an evaluation function of a wide sense, providing a 
significant negative point for example for a case of exhaustion of the color toner 
or ink in a color printer, and a negative point for exhaustion of a large-sized 
printing sheet in a large-sized printer. 

[0174] In the A next step S94 a comparison is made of compar e s the result of 
evaluation (for example a negative point) in the above-mentioned step S93 with a 
predetermined reference value a thereby discriminating whether a predetermined 
evaluation is obtained. If such has been obtained, the present service evaluating 
process is terminated. 

[0175] On the other hand, if the predetermined evaluation is not obtained, the 
sequence proceeds to a step S95 in which is_calleds a service transfer instructing 
operation of the lookup server 14 in order to introduce a service provided by the 
awn-apparatus itself to the client, as a substitute for the service of the other 
apparatus, which is failing to provide the predetermined evaluation, and the 
present service evaluating process is thereafter terminated. 
[0176] When the above-mentioned service transfer instructing operation is 
called, the lookup server 14 sets the identification information of the designated 
transfer service, as a substitute attribute in the record of the corresponding service 
in the management table 1 801 shown in Fig. 12. 

[0177] In the present seventh embodiment, as explained in the foregoing, each of 
the paired dispersed object environment-adapted image input/output apparatuses 
12 mutually tries the services of the other and, in case of the detection of a loss in 
the practical quality of the service of the other by a dynamically changing state 
(in particular by the shortage of a consumable resource in the apparatus), the 
deletion of the registration of the abnormal service can be promptly notified to 
the lookup server 14. It is thus rendered possible to shorten the time of continued 
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registration of an ineffective service in the lookup server 14 and to reduce the 
danger that the client tries-may try to utilize an ineffective service. 
[0178] Other embodimentsThe present invention may be applied to a system 
consisting of plural pieces of equipment (for example a host computer, an 
interface device, a reader, a printer^ etc.) or to an apparatus consisting of a single 
unit of equipment (for example^ a copying apparatus or a facsimile apparatus). 
[0179] Also a the objects of the present invention can naturally be attained by 
supplying a system or an apparatus with a recording medium (memory medium) 
storing program codes of a software realizing the functions of the aforementioned 
embodiments and reading and executing the program codes stored in the 
recording medium by a computer (or a CPU or an MPU) of the system or the 
apparatus. 

[0180] In such case, the program codes themselves read from the recording 
medium realize the functions of the aforementioned embodiments, and the 
recording medium storing the program codes constitutes the present invention. 
[0181] The recording medium storing the program codes and also variable data 
such as a table can be, for example, a floppy disk (FD), a hard disk, an optical 
disk, a magnetooptical disk, a CD-ROM, a CD-R, a magnetic tape, a non-volatile 
memory card (IC memory card) or a ROM. 

[0182] The present invention includes not only a case where the functions of the 
aforementioned embodiments are realized by the execution of the program codes 
read by the computer but also a case where an operating system or the like 
functioning on the computer performs all or a part of the actual process according 
to the instructions of such program codes whereby the functions of the 
aforementioned embodiments are realized by such process. 
[0183] In the directory server of the network system based on the dispersed 
objects, as explained in the foregoing, the present invention allows to transmit, to 
the client, not only the information provided from the registered service but also 
the information indicating the level of recommendation for the service, obtained 
by the directory server itself by trying and evaluating the registered service, 
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thereby providing a directory server enabling the client te easily to select the 
optimum service. 

[0184] Also,, in the network system based on the dispersed objects, the present 
invention relies not only on the information provided from the registered service 
but also causes the grouped apparatuses continue to mutually try and evaluate the 
services, thereby allowing te one automatically to eliminate, from the directory 
server, the registration of the service which becomes ineffective relatively early 
without notification. 

[0185] Furthermore, in the system including a plurality of equivalent services, 
the present invention allows the client te automatically tojselect a service 
substituting a failed service in a manner equivalent to the client, thereby 
providing the apparatus adapted to the dispersed object environment, capable of 
enjoying the benefit of the usability improved by the redundant configuration, 
without complicating the process ing required of the client. 
[0186] Furthermore, the present invention provides the apparatus adapted to the 
dispersed object environment capable of realizing simple load dispersion (load 
balancing) based on the redundant configuration. 

[0187] Furthermore, the present invention enables switching to the substitute 
service based on the dynamic state change in the apparatus such as exhaustion of 
toner or recording sheets, thereby providing the apparatus adapted to the 
dispersed object environment, realizing the redundant configuration capable of 
coping with the-a_deterioration in the practical quality of the provided services. 



ABSTRACT 



[0188] In a network system capable of providing various services dispersed 
among the-plural apparatuses, the invention provides a service management 
apparatus capable of managing the-service information on the services present in 
the network system . The service management apparatus? alse-transfers the 
managed service information in response to a request from an external apparatus, 
and also renews the service information based on the current actual quality of the 
service. 
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